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Introduction 29
In the past century, the World has been largely dependent on oil as the main source for chemicals and 30 energy production. In the coming years, the oil demand is expected to considerably increase due to the 31 exponential economic growth of the emerging countries BRIC (Brazil, Russia, India and China The acetylation of glycerol with acetone is an equilibrium reaction and the rate of the reaction is 68 accordingly expected to depend on the reaction temperature, the acetone to glycerol ratio as well as the 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 
96
A time study of the reaction at room temperature with BAIL-1 revealed that the glycerol conversion 97 increased linearly up to 30 min runtime, but remained unchanged at longer reaction times confirming 98 that equilibrium was reached already at 30 min reaction (Figure 4a) . Noteworthy, the selectivity also 99 changed slightly with reaction time only reaching the 98 % after 30 min suggesting that an intermediate 100   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 was formed during the reaction, as also monitored with real-time Raman (Figure 3 ) and further 
Influence of the catalyst type and catalyst loading 107
The acetylation performance of the two prepared BAILs were compared with MSA in more detail at 108 room temperature with acetone:glycerol molar ratio 9:1 ( Figure 5 ). The two tested BAILs yielded 109 similar high selectivity to the solketal (98 %), while BAIL-1 containing a phosphonium cation gave 110 slightly higher conversion after 15 min reaction than BAIL-2 with an imidazolium cation (88 vs 84 %).
111
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120
The effect of the catalyst concentration on the reaction was studied by testing different amount of 
Influence of the acetone to glycerol ratio

129
As mentioned above, the acetylation of glycerol with acetone is an equilibrium reaction and the solketal 130 product formation is therefore dependent on the concentrations of the reactants. Hence, when the initial 131 acetone to glycerol ratio is increased the glycerol conversion is also anticipated to increase. Reactions 132 with different ratios were tested using BAIL-1 as catalyst at room temperature and 30 min reaction time 133 ( Figure 7 ). As expected, the highest conversion was indeed achieved with acetone:glycerol ratio of 15
134
(100 % conversion, 98 % selectivity), while lower conversions were obtained at lower ratios. 135   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 64 65 respect to both conversion (92-96 %) and selectivity (98 %) in at least four consecutive reaction runs.
145
The ease of preparation of BAIL-1 -two reaction steps and no special handling -as well as its excellent 146 catalytic performance makes this catalyst superior to most of the homogeneous and heterogeneous
147
Brønsted acid catalysts reported so far for acetylation reactions like the solketal formation. 152   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 Brønsted acid ILs (BAILs) have been prepared and applied for the first time -as far as we are aware -153 as catalysts in the acetylation of glycerol with acetone to form solketal at very mild reaction conditions. conversion was more facile with the former catalysts thereby resulting in higher selectivity.
Conclusions
160
Importantly, the BAIL-1 catalyst could further be recycled up to four times without any loss of 161 catalytic activity and selectivity.
162
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